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ABSTRACT Compulsory schooling laws are often suggested as a means of combating youth crime, but little
is known about how effective they are in emerging economies. Using the exogenous changes in compulsory
high school enrolment after the 2009 Brazilian Constitutional Amendment 59, we investigate its impact on
youth crime indices, violent and less violent ones. We compared municipalities that received federal funding
to increase high school enrolment with those that did not, using difference-in-difference models to estimate
the effects on selected youth crime indices. Our findings suggest that the Amendment had little or no effects
on reducing youth crime. We observe small crime reduction when the incapacitation effects of the
Amendment were largely outweighed by the negative effects of sudden overcrowding in classrooms with over-
burdened teachers providing inadequate supervision, and insufficient crime monitoring in public schools with
shorter school hours. Adverse effects of overcrowding were worse in poor municipalities with more disadvan-
taged students and fewer resources that exactly balanced out the incapacitation effects, producing zero
effects on crime. The effectiveness of compulsory schooling laws in reducing youth crime thus depends on the
balance between the incapacitation effects and overcrowding effects.

KEYWORDS: Compulsory schooling law; Constitutional Amendment 59; violent youth crime;
incapacitation vs. overcrowding effects; difference in differences model; Brazil

JEL CLASSIFICATION: H41 I; 21 K; 30 O15

1. Introduction

Researchers have suggested that compulsory schooling laws (CSL) could be effective in reducing
crime, based on successful implementations in the United States, UK, and Sweden (Hjalmarsson,
Holmlund, & Lindquist, 2015; Lochner & Moretti, 2004; Machin, Marie, & Vuji�c, 2011).
However, for CSL to generate a positive impact, schools need to function well with adequate
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classroom space and quality teachers so that classes are not over-crowded, students are closely
supervised, teaching and learning quality are not compromised. Without these conditions,
schools could potentially become a breeding ground for crime (Billings, Deming, & Ross, 2016;
Jacob & Lefgren, 2003), for example, through social interactions and conflicts within crowded
school premises (for example, Glaeser, Sacerdote, & Scheinkman, 1996). The success of CSL is,
therefore, not guaranteed, especially in countries with crowded public schools, overburdened
teachers and shorter school hours. In this study, we aim to investigate the impact of CSL on vio-
lent youth crime in Brazilian municipalities following the introduction of compulsory high
schooling for 15–17 year-olds that occurred after a constitutional amendment in November 2009.
Brazil is an important case in point. It is a major example of an emerging economy that faces

significant challenges in its public education system. These challenges include overcrowded class-
rooms, overworked teachers, multiple daily sessions with shorter school hours (Bruns, Evans, &
Luque, 2012; Cavalcanti, Guimar~aes, & Sampaio, 2010; Nardi, Cunha, Bizarro, & Dell’Aglio,
2012), and a high incidence of youth crime at school (Murray, Cerqueira, & Kahn, 2013;
Reichenheim et al., 2011; World Health Organization, 2016). In 2009, the government made a
constitutional amendment to increase mandatory schooling from 6–14 years old to 4–17 years
old. The Amendment required collaboration between state authorities and municipalities until
2016, under the National Education Plan, with technical and financial assistance from the fed-
eral government to the states and municipalities as per Article 212 (see Section 2). We focus on
compulsory high schooling of 15–17 year-olds after the Amendment to examine its effects on
youth crime.
Using various official sources, we build a unique municipality-level annual panel database for

5560 Brazilian municipalities from 2006 to 2013. We do not extend the sample to 2016 because
all municipalities were treated by then. A ‘Treated’ municipality is defined as one that had
received additional federal educational transfers and increased high school enrolment during
2010–2013 (post-Amendment) relative to its value in 2009; the rest are treated as the control
group.1 The introduction of the federal Amendment is unlikely to be influenced by municipal-
ities since high schools are governed by the states. Additionally, there is little coordination (hori-
zontal and vertical) between the different levels of government (Abrucio, Sano, & Sydow, 2010);
so the municipal and state education secretaries responsible for implementing the Amendment
are unlikely to influence the state police force in charge of crime prevention policies; the treat-
ment is, therefore, likely to be uncorrelated to the level of youth crimes in the municipality.
Since crime data are not available specifically for 15–17 year-olds, we use 15–19 year-olds as

the relevant age group. We used the Brazilian Health Ministry data on violence-related deaths
among 15–19 year-olds as our key outcomes to address the absence of reliable crime data
(Cardia, Adorno, & Poleto, 2003). Selected crime indices include 15–19 deaths by assault,
deaths by gun, and their sum, labelled as violent deaths. We also consider less violent aggres-
sion related hospitalisation measures. We construct the crime level in logs and the rates per
10,000 15–19 population. We use a difference-in-difference (DD) model to compare the selected
crime indices (levels and rates) between treated and control municipalities before (2006–2009)
and after (2010–2013) adopting the Amendment, thus deriving the impact of CSL.
Since the Amendment could be implemented until 2016, it is possible that the sample treated

municipalities did not adopt it randomly during 2010–2013. To address this potential endogene-
ity of adoption, we include the municipality fixed effects that would account for the municipal-
ity-level unobserved factors, for example, the distance of the municipality from the state capital
proxying close link/monitoring by the state. There may still remain some time-varying munici-
pality level unobserved factors. In order to minimise this omitted variable bias, we conduct
various robustness tests: (a) rule out pre-Amendment trends; (b) include additional control
variables including state-level unobserved trends; (c) eliminate known competing explanations;
(d) eliminate omitted confounding factors using impact threshold analysis. Nevertheless, we
cannot guarantee complete elimination of all potential sources of bias.
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Results indicate that the Amendment has been associated with a small reduction in 15–19 gun
and assault deaths when measured in the logarithm of total deaths on each account; the treated
municipalities experienced two to three percentage points lower deaths due to guns or assault and
four percentage points for violent deaths after 2009. However, this trend does not hold true for
crime rates, probably highlighting the limited variation of the rates (given low levels of crime);
also, non-linear nature of the relationship between treatment and crime could be better captured
by log(crime). The treatment effect is not significant for less violent crimes measured by 15–19
aggression related hospitalisation indices (log and rate) or when using treatment intensity that
accounts for overcrowding more precisely than the binary treatment variable. The results remain
consistent even when municipalities with own policing, own high schooling, or those located in the
Rio de Janeiro metropolitan area with additional crime-fighting policies are excluded. We also
identify some variations in the effects of the Amendment on gun and assault deaths by gender,
population size, crime level, degree of urbanisation, and poverty.
In the absence of any evidence of increased incentives (employment/income) or additional

policing in treated municipalities, the results can only be explained by the incapacitation effect
of the Amendment since it ensured that high school students were held in schools during school
hours. However, the benefits of incapacitation may be outweighed partially or fully by adverse
effects of sudden overcrowding in already crowded classes with overburdened teachers provid-
ing inadequate class supervision and crime monitoring in public schools with shorter school
hours. Whether the Amendment was effective to reduce youth crime thus depends on the rela-
tive magnitude of these two effects: youth crime falls if incapacitation effects are larger than
adverse effects of overcrowding. However, if these two effects exactly balance each other out,
there will be no crime reduction. While wealthier municipalities with more resources were better
able to minimise the adverse effects of overcrowding and tackle youth crime even as class size
grew, resource-constrained poor municipalities with more disadvantaged/overaged students
were unable to do so; they witnessed no improvement in youth crime after 2009.
Our analysis integrates various strands of the literature. Studies on economic deterrents of

crime have shown that CSL reduces crime in developed countries (Beatton, Kidd, Machin, &
Sarkar, 2016; Hjalmarsson et al., 2015; Lochner & Moretti, 2004; Machin et al., 2011; Meghir,
Palme, & Schnabel, 2012). On the other hand, existing studies mainly from the US document
that education may increase the earnings from crime (for example, Levitt & Lochner, 2001).
Bell, Costa, and Machin (2016) find crime reduction effects of CSL was higher for the black
relative to the white in the United States. We find that the size of crime reduction after CSL is
negligible relative to existing studies.2

Focusing on emerging economies, Berthelon and Kruger (2011) found a lower incidence of
risky adolescent behaviour after a reform that extended the school day in Chile. Chioda, Mello,
and Soares (2016) report that the 2008 extension of Bolsa Fam�ılia to ensure CSL of 15–17
year-olds had significantly reduced crime in S~ao Paulo municipality because there was a cash
transfer incentive. The 2009 Amendment did not offer any such incentive.
Existing studies highlight the role of neighbourhood interactions on crime (Damm &

Dustmann, 2014; Glaeser et al., 1996; Moreira et al., 2013). Jacob and Lefgren (2003) showed
that school incapacitation did not lower all crimes because of a lack of supervised school activ-
ities. Better school quality is associated with fewer serious crimes and fewer days spent in incar-
ceration in the United States (Deming, 2011) while the concentration of disadvantaged youths
in a school may breed criminal networks within school premises (Billings et al., 2016). Crime
may decline if chronically underperforming schools are closed in Philadelphia (Steinberg,
Ukert, & MacDonald, 2019). Our finding that the efficacy of CSL in reducing crime is contin-
gent on the size of the incapacitation effects relative to adverse effects of overcrowding after
CSL in Brazil adds to this literature.
There are several ways in which our study differs from previous research. Firstly, we focus

on crime committed by young people, rather than looking at overall crime rates as some
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previous studies have done. Secondly, we expand on Chioda et al. (2016) study of youth crime
in S~ao Paulo, by examining youth crime across many Brazilian municipalities, taking advantage
of the regional variation in crime across the country. Thirdly, we use a modified version of
CSL, which differs from the versions used by Berthelon and Kruger (2011) and Chioda et al.
(2016), and is more similar to the successful CSL in the UK and the United States. Using
the 2009 Brazilian Amendment, we explain why it failed to achieve the expected reduction in
youth crime.
The paper is developed as follows. Section 2 provides the information on the implementation

of the Amendment; Section 3 describes the data and explains the empirical strategy. Section 4
analyses the results and the final section concludes.

2. Implementation of the Amendment

While Brazil has been able to widen access to primary and high schools, the quality of its schools
is low (see supplementary materials section). Common problems include overcrowding in classes,
two or more school shifts with shorter school days than in other countries, overburdened teachers,
drug use and anti-social behaviour, and exposition of youths to violence (Moreira et al., 2013).
About 40 per cent of high school age youth drop out (Organisation for Economic Co-operation
and Development [OECD], 2021), who are susceptible to various criminal activities. Tackling
youth crime thus remains a policy priority of the government (World Bank, 2013).3

2.1. Administration of the Amendment

The Brazilian Constitution has offered successive legal provisions for securing the right to
access primary and secondary education. Amendment 59 of 2009 increased the duration of
compulsory schooling to age 4 to 17 years, requiring that the states and municipalities complete
the progressive extension by 2016. Previous mandatory schooling age was 6 to 14 years.
The adoption of Amendment 59 required allocating more resources to ensure that all

4–17 year-olds attend school as enrolments rose. Article 212 of Amendment 59/2009 stipulates
that the national government must allocate a minimum of 18 per cent of tax revenues, including
transfers, annually for education, while the states, the federal district, and municipalities must
allocate at least 25 per cent. With decentralised governance, most federal funds are directly given
to the municipalities. If a municipality overseeing primary and middle schools wishes to comply
with the Amendment, it must also work with the state responsible for high schools to increase
enrolments for 15–17 year-olds, as the municipality receives most of this funding from the state.
The implementation of compulsory education for children aged 4–17 years in public schools

was monitored by the Federal Government, with the Public Ministry responsible for conducting
a census to ensure compliance. The Constitution of 1988 (art. 208, § § 1� e 2�), the Law of
guidelines and base of 1996 (Law no 9394 of December 20 of 1996), and the Law no 12,796 of
2013 all regulated the punishment for municipalities that failed to comply with the rule. After
2016, both public institutions and parents could be punished for failing to abide by
Amendment 59, as required by Law no 12,796 of 2013. Additionally, the Child and Adolescent
Statute, Law no 8.069 of 1990, and the Brazilian penal code also specify punishment for parents
who do not enrol their children in school.

3. Data and empirical strategy

We compiled an annual dataset of 5560 Brazilian municipalities for 2006–2013 from several official
sources (see Appendix Table A1). This is because the municipalities could inflate the enrolment fig-
ures prior to 2006. We excluded 2014–2016 because all municipalities become treated by 2016.

4 M. Nishijima and S. Pal

https://doi.org/10.1080/00220388.2023.2218000


Given widespread age-grade distortion in Brazil, many 18–19 year-olds often continue to
attend high schools (Bruns et al., 2012), thus justifying our focus on the 15- to 19-year age
group. We consider the following violence-related deaths among 15–19 year-olds available from
the DATASUS information system of the Health Ministry: (a) death by assaults, (b) death by
guns, (c) aggregation of (a) and (b) to construct a composite index of violent deaths. We take
natural logarithms of violent crime (a)–(c) in our analysis; the latter allows us to account for
any non-linearity in the relationships between the outcomes and the treatment. We also convert
violent crime levels (a)–(c) into the corresponding youth crime rates per 10,000 of 15- to 19-year
population, thus standardising the crime levels. Additionally, we consider less violent crime
indices about aggression-related hospitalisation – both logs and rates. Appendix Table A1
summarises the descriptive statistics, indicating the extent of missing information, especially for
crime indices, as well as the inter-municipal variations in these variables.

3.1. Treatment variable and its transparency

Adoption of the 2009 Amendment meant an increase in high school enrolment funded by fed-
eral transfers to the municipality. We use a binary treatment variable labelled Treated’: the vari-
able takes a value 1 if a municipality had experienced an increase in 15–19 high school
enrolment and also received additional federal transfers during 2010–2013 (relative to 2009); it
is zero otherwise. Supplementary Figure S1 rules out changes in 15–19 population in treated/
control municipalities after 2009. Sample high school enrolment had increased in 53.6 per cent
of municipalities between 2010–2013 and 97 per cent of these municipalities had received
additional federal transfers for different levels of schooling, giving rise to a mean value of
Treated 52.4. Figure 1(a–c) shows the inter-municipal variation in the incidence of violent youth
crime in treated and control municipalities in 2007, 2010, and 2013. Darker (lighter) blue indi-
cates treated (control) municipalities while the red circles show the violent youth crime. Even
though there appear to be minimal changes in youth crime over time, they demonstrate signifi-
cant regional variations across the country (also see means and standard deviations of 15–19
crime and enrolment figures in Appendix Table A1).
By Amendment 59, municipalities with higher 15–19 population are more likely to experience

greater high school enrolment. To test this, we regress Treated on the 15–19 municipality popu-
lation along with state dummies, year dummies and State � Year dummies. We also test if the
effect of the 15–19 population on the likelihood of being treated is higher in municipalities
where the Mayor and the Governor are allied (see Section 2), indicated by a binary variable
taking a value 1 if the Mayor’s party is in alliance with that of the state Governor.
The estimated coefficient of the logarithm of 15–19 population in column (1) is positive and stat-

istically significant (Table 1), thus confirming a direct and statistically significant correspondence
between 15–19 population and being Treated in the full sample. A comparison of the

Figure 1. Variation in violent youth crime in treated and control municipalities.
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corresponding estimates in columns (2)–(3) shows that the average marginal effect of an additional
15–19 youth is about four percentage points higher for allied (0.211) than non-allied (0.172) munic-
ipalities, thus highlighting the role of Mayor-Governor alliance in adopting the Amendment.

3.2. Tests of identifying assumptions

Since the consistency of DD estimates is based on the assumption of parallel trends between
treatment and control municipalities, we follow McCrary (2008) to test this and regress selected
youth crime indices (both logs and rates) on Treated, year dummies and also their interactions
Treated � Yeart, t¼ 2006,… , 2013; a test of parallel trends requires that the estimated inter-
action coefficients are statistically insignificant in the pre-2010 years. Using the year 2006 as the
reference group, the Supplementary Table S1 confirms this for most outcomes except for log(as-
sault deaths) in 2008; though it is weakly significant at a 10 per cent level. Furthermore, the
joint tests of significance of the interaction terms for the pre-2010 years using an F-test validate
the parallel trends between treated and control municipalities for all outcomes before 2009.
Second, using an event study approach, we test if there are pre-trends in the outcome varia-

bles in the years before the treatment date 2009. Following Borusyak and Jaravel (2017), we
define Kit ¼ t – Ei (E being the event date) denote the ‘relative time’—the number of years rela-
tive to the event date 2009. The indicator variable for being treated can therefore be written as:

Dit ¼ 1 ½t � Ei� ¼ 1 ½Kit � 0�:
So thatYit ¼ ai þ bt þ

X1
k¼�1 ck1½Kit ¼ k� þ eit

(1)

A common way to check for pre-trends in outcome Y is to plot the path of cˆk before and
after the treatment, as summarised in Figure 2 (various panels) for selected crime indices, logs
and rates. There is no obvious pre-trends in any outcome in Figure 2. Furthermore, we conduct
F-tests as follows. Start from the fully dynamic Equation (1) for any Y and drop any two terms
corresponding to k1, k2< 0 pertaining to pre-event years (semi-dynamic specification). This is
the minimum number of restrictions for point identification to pin down a constant and a linear
term in Kit. The F-test compares the residual sums of squares under the semi-dynamic and fully
dynamic specification. We choose k¼�3, �1 corresponding to years 2006 and 2008 (both
before 2009). F-statistics for all the outcomes are large and statistically significant at least at 5
per cent levels,4 indicating that we reject the null (that is, fully dynamic specification) in favour
of the semi-dynamic specification, thus over-ruling the presence of any pre-trend in treatment.

Table 1. Transparency of the treatment variable

All Allied Mayor-Gov Non-allied Mayor-Gov
Variables (1) (2) (3)

Log(population 15–19) 0.0196��� 0.0211��� 0.0172��
(0.006) (0.008) (0.007)

Constant 0.6199��� 0.6271��� 0.6335���
(0.077) (0.150) (0.088)

State dummies Yes Yes Yes
Year dummies Yes Yes Yes
State � year dummies Yes Yes Yes
Observations 49,284 22,727 26,557
R-squared 0.079 0.086 0.079

Notes: The dependent variable is Treated in columns (1)–(3). It is a binary treatment variable that takes
a value of 1 if a municipality had experienced an increase in high school enrolment supported by federal
educational transfers over 2010–2013 relative to those in 2009; it is zero otherwise. Cluster-robust stand-
ard errors by the municipality are shown. Significance level: ���p< 0.01, ��p< 0.05, �p< 0.1.
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Since policing is under Brazil’s state secretary of security provision, it is unlikely that municipal
policing had changed in the treated municipalities in the post-Amendment years- we provide
some evidence. The municipal police dummy takes a value 1 if the municipality has its own police
force; it is zero otherwise. Only 13 per cent of all sample municipalities maintained their own
municipal policing, which polices specific buildings but does not fight crime on the streets. The
estimates, summarised in column (1) of Supplementary Table S2, suggest that Treated�Yeart,
t¼ 2001… .2013 dummies remain insignificant for all t, thus validating our conjecture.

3.3. Empirical model

Having established the identifying conditions in our sample, we shall now estimate the follow-
ing difference-in-difference model of youth crime indices Cijt – gun deaths, assault deaths, and
also violent deaths (logs and rates), in municipality i located in state j in year t (t¼ 2006,… ,
2013) as follows:

Cijt ¼ a0 þ a1Treatedijt þ a2 Postþ a3TreatedijtxPostþ a0Xijt þMi þ SjxTt þ uijt (2)

Figure 2. Test of pre-trends.
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We also consider less violent aggression related youth hospitalisation index for 15–19 year-
olds (see Section 4.1.3) as alternative crime indices. Here Treated¼ 1 if there is an increase in
enrolment and federal transfers (relative to 2009) in i-th municipality in year t where t>¼2010
and 0 otherwise. Post is a second binary variable that takes a value 1 for year>¼2010 and 0
otherwise. Municipality level fixed effects (Mi) would account for the unobserved municipality-
level time-invariant factors (for example, the distance of the municipality from the state capital
as a proxy for close link with the state authority) that may indirectly influence the selected
crime indices. Since the states govern high schools, we include state-level time-trends Sj�Tt to
account for state-level unobserved time trends, for example, any change in state policy that
may also influence municipality level crime indices.
The set of control variables X includes various time-varying municipality characteristics to

minimise omitted variable bias. First, we include if the mayor’s party is the same as the
President’s party, expecting that this may induce the municipality to adopt the federal
Amendment early. Second, we include a 15-plus illiteracy rate expecting municipalities with
higher illiteracy may be more likely to adopt the Amendment early. Third, we include GDP per
capita, Gini index, inter-municipal transport and other communication services, presence of
municipal internet services, number of public health clinics, number of public libraries, munici-
pal policing, and number of public sports facilities that may influence the supply of crime.
Lack of income and employment opportunities may boost the likelihood of crime. Access to
transport/communication services may facilitate access to jobs, thereby reducing the proneness
to crime. New transport/communication may also provide new ways of committing crimes.
Access to health facilities and public libraries may facilitate quality education, thereby raising
the costs of committing crime. Municipalities with own policing may further enhance the cost
of committing crime.
Identification is ensured in a number of ways. First, the municipalities could not influence

the timing of the introduction of the 2009 Amendment by the federal government. Second,
there is lack of coordination between state and municipal education secretaries implementing
the Amendment and the state secretary of security controlling crime (Abrucio et al., 2010).
Third, the coordination between the states and municipalities was crucial for the Amendment’s
implementation because the municipalities were the main recipients of federal funds allocated
for this purpose. The latter may indicate that the federal funds received by the treated munici-
palities could be correlated with some socioeconomic characteristics that could also influence
the crime outcomes for reasons other than the treatment. Supplementary Table S3 highlights
some key differences between treated and control municipalities, thus inducing us to augment
the set of control X further to ensure exogeneity of the treatment: we include log of 15- to 19-
year-old population, mayor being aligned with the state governor, the governor being aligned
with the president, share of public expenditure, fraction of public expenditure on education and
health (as a share of GDP), number of Bolsa Familia recipients.
To test the robustness of our treatment group, Treated, we also construct alternative treat-

ment variables: (i) net treatment variable, Treated Net, that takes a value 1 if there is an
increase in the high school enrolment net of high school dropout and an increase in federal edu-
cational transfers during 2010–2013 relative to the year 2009; it is 0 otherwise. (ii) In contrast, a
continuous Treatment Intensity variable considers the size of the annual increase in high school
enrolment rate (along with an increase in federal transfers) in the treated municipalities during
2010–2013 relative to that in 2009. The continuous treatment intensity index may thus provide
a more accurate measure of overcrowding compared to the binary indices. Appendix Table A1
presents descriptive statistics for these variables: the value of the variable varies between 1 and
31 and its skewness is 4.49.
While we include municipality fixed effects, there may still remain some municipality level

time-varying unobserved factors that we try to eliminate in Section 4.2 – we drop municipalities
with own police, municipalities that run high schools and also the Rio municipalities that
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https://doi.org/10.1080/00220388.2023.2218000


launched additional crime prevention programmes to tackle gangs of armed drug traffickers.
We also conduct the impact threshold estimates to eliminate any bias arising from unobservable
confounding factors. Our analyses have thus been designed to minimise the potential for any
estimation bias. Nevertheless, we cannot guarantee the complete elimination of all potential
sources of bias.
The coefficient of interest is a3, which yields the differential effect of the Amendment on

selected crime indices among treated (relative to control) municipalities after 2009.
All standard errors are clustered at the municipality level to minimise any autocorrelation of

errors across years for a given municipality.

4. Empirical findings and discussion

4.1. Baseline estimates

Table 2 shows both OLS (panel 1) and municipality FE (panel 2) estimates of a3 (the coefficient
of interest of the interaction term, Treated�Post) as per Equation (2) for DD estimates of crime
rates per 10,000 15–19 year-olds (columns 1–3) and those of the logarithm of the total crimes
(columns 4–6).
Ceteris paribus, the estimated coefficients of Post�Treated, for both rates and log crime indi-

ces, are all negative using OLS and FE but statistically significant only for log(crime) indices.
However, the size of the FE estimates tends to be somewhat bigger in absolute terms in panel 2,
indicating the downward biases of the OLS estimates due to municipality-level omitted factors.
Municipality FE estimates remain our preferred estimates as argued in Section 3.3: treated
(relative to control) municipalities experienced between two and four percentage points lower
violent crimes related deaths due to guns and/or assault after adopting the Amendment. Panel 3
estimates include additional controls, while panel 4 estimates use panel 2 controls, but panel 3
sample for each outcome to facilitate direct comparison. Both confirm the robustness of the
panel 2 estimates. Overall, log(crime) indices work better to capture the treatment effect than
crime rates, partly because levels and variations in crime rates are limited; also logs capture the
possible nonlinear effect of the treatment on crime.
All standard errors are clustered at the municipality level in Table 2; however, since states

largely provide high schooling, Supplementary Table S4 confirms that baseline estimates of
panel 2 hold even after clustering the standard errors at the state level.

4.1.1. Alternative treatment variables. We employ two more treatment variables- Treated Net
and Treated Intensity. These estimates (with municipality FE) as per Equation (2) are summar-
ised in panels 1 and 2 of Supplementary Table S5. Ceteris paribus, the estimated coefficient of
the interaction term Post � Treated is negative and statistically significant for various log(crime
indices) using Treated Net (panel 1), indicating a significant reduction of log crime indices in
treated municipalities after the 2009 Amendment. As before, the crime rates estimates remain
statistically insignificant.
Considering the Treated Intensity variable (panel 2), the estimated coefficient of

Post�Treated is negative for all three log(crime) indices, and the absolute size of the treatment
effects appear bigger but statistically significant only for log(assault deaths). Treated Intensity
takes into consideration the enrolment size indicating extent of overcrowding in classes after
the 2009 Amendment. These weaker results contrast that obtained using the binary treatment
variables, Treated or Treated Net.

4.1.2. Effects of CSL on youth hospitalisation and suicides. In the absence of direct information
on youth participation in organised/unorganised crime, Supplementary Table S6 shows the esti-
mates of less violent aggression related hospitalisation among 15–19 year-olds. This is negative
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but remains statistically insignificant for both rate and log of hospitalisation, documenting that
the Amendment was more effective in lowering violent youth crimes only.
Second, we consider the effects of the CSL on suicides, both rates and logs. While Young,

Sweeting, and Ellaway (2011) find that regular school attendance may lower the incidence of
suicides, Supplementary Table S7 does not show any significant effect of CSL on suicides.

4.1.3. Placebo tests. We use a fake treatment year 2008, before the 2009 introduction of the
Amendment and assess its impact on all violent crime indices. Estimates shown in
Supplementary Table S8 confirm that the fake treatment year does not produce any significant
effect on any crime indices (rates and logs) either in the full sample (panel 1) or in the truncated
sample 2006–2009 (panel 2).

Table 2. Difference-in-difference estimates for crime indicators in rates and levels – OLS and municipal-
ity FE estimates, 2006–2013

15–19 crime rates Natural logarithm of 15–19 crimes

Variables Gun deaths Assault Violent Gun deaths Assault Violent

Panel 1. OLS
Post � treated �0.1619 �0.1491 �0.4109 �0.0230�� �0.0262�� �0.0357��

(0.134) (0.142) (0.284) (0.012) (0.011) (0.016)
Observations 24,803 27,852 23,562 24,803 27,852 23,562
R-squared 0.099 0.084 0.105 0.495 0.512 0.503

Panel 2. Municipality FE baseline
Post � treated �0.1981 �0.1684 �0.4579 �0.0282�� �0.0302��� �0.0425���

(0.134) (0.142) (0.283) (0.011) (0.011) (0.016)
Observations 24,803 27,852 23,562 24,803 27,852 23,562
R-squared 0.033 0.027 0.037 0.051 0.044 0.049
No of muni 3243 3638 3078 3243 3638 3078

Panel 3. Municipality FE with additional controls
Post � treated �0.1827 �0.1621 �0.5304 �0.0235�� �0.0251�� �0.0393��

(0.145) (0.159) (0.305) (0.012) (0.011) (0.017)
Observations 17,418 19,494 16,552 17,418 19,494 16,552
R-squared 0.020 0.016 0.021 0.029 0.025 0.027
No of muni 3217 3608 3053 3217 3608 3053

Panel 4. Municipality FE baseline using panel 3 sample for each outcome and panel 2 regressors
Post � treated �0.1790 �0.1465 �0.4989 �0.0252�� �0.0264�� �0.0407��

(0.144) (0.158) (0.305) (0.012) (0.011) (0.017)
Observations 17,418 19,494 16,552 17,418 19,494 16,552
R-squared 0.018 0.015 0.020 0.028 0.025 0.027
No of muni 3217 3608 3053 3217 3608 3053

Mean dep var 2.221 2.726 5.266 0.396 0.432 0.651

Notes: This table shows the DD estimates of crime (rates and logs) with and without municipality FE
using data for 2006–2013. Treated takes a value 1 if a municipality experienced an increase in enrolment
coupled with an increase in educational transfers over 2010–2013 relative to 2009; it is zero otherwise.
Post ¼ 1 if year>¼2010 and 0 otherwise. Controls included in panels 1 and 2 are Treated, Post, mayor
gender, mayor graduate, mayor party is the same as President’s party, population, GDP per capita, illit-
eracy rate, Gini index, public inter-municipal transport, municipal internet services, municipal policing,
number of public health clinics, number of public libraries, state dummies, year dummies, and state �
year dummies. Panel 3 includes additional controls: mayor aligned with the state governor, the governor
aligned with the president, the share of municipality public expenditure as a fraction of GDP, the frac-
tion of public expenditure devoted to education and health, the number of Bolsa Familia recipients, the
amount of Bolsa Familia payments, log of 15- to 19-year-old population. Cluster-robust standard errors
by the municipality are shown in parentheses. Significance level: ���p< 0.01, ��p< 0.05, �p< 0.1.
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4.2. Eliminating competing explanations

We try our best to ensure that our estimates are not biased because of any unobserved con-
founding events. First, we drop the municipalities with own police force from our sample.
Results shown in panel 1 of Supplementary Table S9 confirm the similarity of these estimates
with those in Table 2 (panel 2): the estimates of Post�Treated are negative and statistically sig-
nificant only for log crime indices.
There are 21 sample municipalities in Rio de Janeiro metropolitan area that launched the

Police Pacification Unit (UPP for short) in 2008. These municipalities received pacifying police
forces and innovative and aggressive actions to deal with the urban cycle of violence to tackle
gangs of armed drug traffickers. Estimates in panel 2 of Supplementary Table S9 confirm the
similarity of these estimates to panel 2 Table 2 estimates.
Since 27 per cent of municipalities also provide high school education, we test the robustness of

our baseline estimates by dropping these – baseline estimates are confirmed in panel 3 of
Supplementary Table S9.

4.2.1. Test of unobserved confounding factors. We have controlled for many municipality charac-
teristics, including municipality and State�Year fixed effects. The treatment effects could still be
potentially biased because of any omitted municipality-level time-varying factor, for example, the
time-varying unobserved relationship between the municipality and the state/federal level. We,
therefore, conduct an impact threshold analysis of unobserved confounding variables (ITCV) fol-
lowing Frank (2000) and Frank, Maroulis, Duong, and Kelcey (2013). We run ITCV for the key
explanatory variable Treated�Post in determining various log(crime) indices where the estimated
coefficient was statistically significant. This calculates the percentage of observations for each
potentially confounding variable to invalidate the current estimates of Treated�Post for any out-
come, determining the strength of a hypothetical confounding variable.
We obtained the following threshold estimates for log(crime) indices as per Table 2 panel 2.

(i) To invalidate the inference for log(gun deaths), 21.67 per cent (5375) cases would have to be
replaced with cases for which there is an effect of 0. (ii) To invalidate the inference for log(as-
sault deaths), 29.69 per cent (8269) cases would have to be replaced with cases for which there
is an effect of 0. (iii) To invalidate the inference for log(violent deaths), 24.99 per cent (5888)
cases would have to be replaced with cases for which there is an effect of 0. For each outcome
variable, these ITCV estimates exceed the threshold by a significant margin (between 20% and
30%), giving further confidence in our treatment effects.

4.3. Possible explanations

CSL is expected to lower crime through boosting incentives and/or through incapacitation
effects during school hours. There were no cash transfers or increase in under-17 employment
rates in the treated municipalities after 2009 (see Section 4.2), thus ruling out any incentive
effects of the Amendment. As such, the observed treatment effects of CSL after 2009 can be
solely attributed to the incapacitation effect. However, the benefits of incapacitation may partly
be outweighed by adverse effects of sudden overcrowding in already crowded classes with over-
burdened teachers providing inadequate class supervision and crime monitoring in public
schools with shorter school hours.
To examine this further, we assess the impact of the Amendment on various school quality

indices in treated municipalities: (1) class size proxied by the number of secondary students in
day and night schools per class; (2) number of secondary night school students as a share of
total secondary students; (3) fail rates at the secondary level, and (4) age-grade distortion at the
secondary level, which is an index of grade repetition in Brazil.
Panel 1 of Table 3 shows that the estimated coefficients of Treated�Post are positive and sig-

nificant for class size (day and night), night class size, and age-grade distortion index, indicating
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pressure on class size (both day and night schools). Most public schools that operate in shifts
have shorter school hours; night school students have all day available to work or commit
crimes. The addition of overaged disadvantaged students in already overcrowded day and night
public schools (operating over the recommended class size of 20) may worsen school quality if
teachers, already overburdened with non-teaching tasks (OECD, 2021) and teaching in two or
three shifts are unable to provide extra supervision and crime monitoring needed. Accordingly,
after 2009, disadvantaged youths in schools may use social interactions or conflicts to promote
school violence, as suggested by Malta et al.’s (2014). Violence at school may not only stimulate
more violent behaviour and physical damage, but also adversely affect student performance
and social development. This has the potential to partially or completely negate the favorable
impact of the Amendment's incapacitation measures in deterring crime, thus resulting in less
crime reduction relative to existing studies.5 If the benefits of incapacitation partially outweigh
the adverse effects of overcrowding, youth crime is likely to fall, which we observe for logarithm
of violent youth crime indices. If the benefits of incapacitation exactly compensate the adverse
effects of overcrowding, youth crime may remain unchanged. This is observed for hospitalisa-
tion indices and also when we replace the binary treatment variable by treatment intensity vari-
able. There is, however, no evidence that the adverse effects of overcrowding outweigh the
benefits of incapacitation in our sample so that youth crime increases after CSL.

4.4. Heterogeneous effects in poor/non-poor municipalities

To understand the nature of the overcrowding effects of CSL, we further explore the differential
effects of the Amendment in poor and non-poor municipalities. We follow the Health
Ministry’s definition to classify a municipality as poor if its income per capita is less than half
of the national minimum wage. It is non-poor otherwise.

Table 3. Treatment effects on school quality indices – municipality FE estimates

Variables Class size Share of night students Fail rate Age-grade distortion

Panel 1. All municipalities
Post � treated 0.9113��� 0.0192��� 0.1602 0.6583���

(0.095) (0.004) (0.128) (0.204)
Observations 35,925 35,338 35,907 35,801
R-squared 0.241 0.315 0.184 0.447
No of municipalities 5356 5354 5356 5359

Mean of the dependent variable 29.297 0.398 9.783 37.025
Panel 2. Poor municipalities

Post � treated 1.0876��� 0.0123� 0.3930 1.0098��
(0.196) (0.007) (0.250) (0.417)

Observations 10,525 10,370 10,519 10,518
R-squared 0.271 0.360 0.203 0.487
No of municipalities 1557 1557 1557 1557

Mean of the dependent variable 30.354 0.413 9.837 44.213
Panel 3. Non-poor municipalities

Post � treated 0.8582��� 0.0221��� 0.0815 0.5689��
(0.108) (0.004) (0.150) (0.231)

Observations 25,400 24,968 25,388 25,283
R-squared 0.234 0.303 0.184 0.427
No of municipalities 3799 3797 3799 3802

Mean of the dependent variable 28.8778 0.392 9.650 34.171
Poor/non-poor

F-stat (p value)
8.69���
(0.0032)

9.16 ���
(0.0025)

0.36
(0.5474)

2.33
(0.1266)

Notes: Other controls are the same as in Table 2 (panel 2). Cluster-robust standard errors by municipal-
ity. Significance level: ��� p< 0.01, ��p< 0.05, �p< 0.1.
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Supplementary Table S10 shows that poor (relative to non-poor) municipalities have signifi-
cantly bigger class sizes, less graduate teachers, higher dropout, higher age-grade distortion
index, and more disadvantaged Bolsa Familia members. Poor municipalities not only spend less
on education, but are also less likely to have a municipal education board that monitors school
performance or a safety board that oversees school safety and security. Poor municipalities
have lower income/employment opportunities too that lowers the incentive effects of CSL.
Considering these varying demand and supply factors for schooling, it is anticipated that
wealthier communities will experience a more significant decrease in crime after CSL than their
less affluent counterparts – we test this below.
Panel (1) of Table 4 highlights that the crime reduction effects of CSL are negative for both

poor and non-poor municipalities, but turn out to be significant only in non-poor municipal-
ities, indicating that the poor municipalities fail to reap any crime reduction after the
Amendment, supporting our conjecture.
We dig it further to assess whether these observed effects can be attributed to higher class

size – the average number of students per class in both day and night schools in municipalities-
in poor and non-poor municipalities. Panel 2 of Table 4 shows that poor municipalities fail to
realise any crime reduction irrespective of class size – smaller or larger than the median class
size. However, non-poor municipalities are able to lower youth crime (see panel 3) after 2009
even with larger than median class size.
To explain these results, we consider Table 3 that shows the differences in school quality

between poor and non-poor municipalities. The Treated�Post estimates in panels 2 and 3 of
Table 3 indicate that both treated poor and non-poor municipalities experienced increases in

Table 4. Heterogeneous impact on youth crime by poor/non-poor municipalities

Logarithm of 15–19 youth crimes

Gun deaths Assault Violent Gun deaths Assault Violent

(1)All Poor municipalities Non-poor municipalities

Post � treated �0.0099 �0.0108 �0.0190 �0.0306�� �0.0343�� �0.0447��
(0.018) (0.017) (0.026) (0.014) (0.014) (0.020)

Observations 7757 8717 7396 17,046 19,135 16,166
R-squared 0.058 0.052 0.063 0.066 0.058 0.061
No of muni 1003 1126 955 2240 2512 2123
Mean of the dependent

variable
0.206 0.251 0.390 0.479 0.510 0.765

(2) Poor 2009 Class size greater than the median Class size smaller than the median

Post � treated �0.0014 �0.0036 �0.0062 �0.0152 �0.0007 �0.0415
(0.023) (0.023) (0.034) (0.033) (0.032) (0.051)

Observations 5099 5632 4902 2949 3392 2754
R-squared 0.075 0.059 0.075 0.067 0.081 0.089
No of muni 1006 1128 957 678 775 638
Mean of the dependent

variable
0.242 0.291 0.444 0.144 0.185 0.293

(3) Non-poor 2009 Class size greater than the median Class size smaller than the median

Post � treated �0.0494�� �0.0570��� �0.0690�� 0.0025 �0.0002 0.0018
(0.021) (0.020) (0.029) (0.019) (0.018) (0.031)

Observations 10,668 11,786 10,300 7700 8846 7108
R-squared 0.095 0.080 0.085 0.039 0.034 0.039
No of muni 2296 2579 2176 1645 1872 1535
Mean of the dependent

variable
0.645 0.679 0.981 0.248 0.284 0.451

Notes: Other controls are the same as in Table 2 (panel 2). Cluster-robust standard errors by municipal-
ity. Significance level: ���p< 0.01, ��p< 0.05, �p< 0.1.
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class size and age-grade distortion after 2009, though these effects were larger in poor munici-
palities, as supported by the F-tests. In other words, inadequate class supervision and crime
monitoring may induce more social interaction and conflicts among more disadvantaged stu-
dents in poor municipalities. The differential effectiveness of the Amendment in reducing crime
in poor and non-poor municipalities again depends on the balance between the benefits of
incapacitation effects and the adverse effects of overcrowding.

4.5. Other heterogeneous effects

Finally, we consider how the effects of the Amendment differ by: (a) gender; (b) low/high popu-
lation; (c) low/high urban population; and (d) low/high crime, defined by the corresponding
medians in cases (b)–(d).
We focus only on log(crime) estimates since crime rate estimates are rarely statistically signifi-

cant. It is evident from panel (1) of Supplementary Table S11 that the over-all crime reduction
effects of the treatment are seen only for male crime as incidence of female crime is rather rare.
Panel (2) shows that treatment effects are negative and significant for the more populous
municipalities, but remain insignificant for the less populous ones, as expected. Panel (3) shows
the estimates for more/less urbanised municipalities, respectively, classified by urban population
shares >50 per cent and <¼50 per cent. Negative and statistically significant crime reduction
effects of the Amendment are found only for the more urbanised municipalities. Splitting the
sample into low/high 2009 violent crime levels, panel (4) reports significant crime reduction
effects only for more crime-prone municipalities. By virtue of Supplementary Table S10, munic-
ipalities with larger populations, higher levels of urbanisation, and higher levels of crime are
less likely to be poor and are more likely to benefit from incapacitation effects (net of adverse
overcrowding effects) after CSL, thus experiencing a reduction in youth crime.

5. Concluding remarks

The paper investigates the impact of the CSL on various youth crime levels and rates, using the
exogenous variation in high school enrolment caused by the Constitutional Amendment 59 in
2009. Results show weak or no impact of CSL on youth crime reduction in our sample. It is
documented that after 2009, there were no additional crime prevention policies or incentives,
and therefore the observed changes in youth crime can be attributed to the incapacitation effect
of CSL. The benefits of incapacitation of CSL was, however, partially negated by the sudden
overcrowding of already packed classes and overwhelmed teachers who could not effectively
supervise and monitor the students during the shorter school hours in public schools. This
results in smaller than anticipated reduction in youth crime, which was largely driven by the
experience of wealthier municipalities. However, the benefits of incapacitation were exactly bal-
anced out by the adverse effects of overcrowding in case of impoverished municipalities so that
there was no reduction in youth crime after 2009. This leads to the conclusion that policies such
as CSL should be carefully implemented, taking into account the social and economic context
of the schools and municipalities they serve.
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conviction rates for property crime by 20 per cent to 30 per cent and violent crime by roughly one-third to one
half among males.

3. See Supplementary Material section.
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5. See note 2.
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violation of human rights in S~ao Paulo]. Estudos Avançados, 17(47), 43–73. doi:10.1590/S0103-
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Appendix A

Table A1. Variable definitions, sources, and summary statistics

Variable Description Obs Mean Std. dev. Source

Gun death rate
15–19

Rate of the number of deaths by
guns and resident youth population
(15 to 19years old) �10,000

26,776 2.220948 4.957573 DATASUS

Assault death rate
15–19

Rate of number of deaths by assault
and resident youth population (15
to 19 years old) �10,000

30,087 2.726002 5.599788 DATASUS

Violent death rate
15–19

Rate of number of violent deaths
and resident youth population (15
to 19 years old) �10,000

25,407 5.266497 10.21039 DATASUS

Gun deaths 15–19 Logarithm of number of deaths by
guns – people from 15 to
19 years old

30,087 0.4315466 0.784622 DATASUS

Assault deaths
15–19

Logarithm of number of deaths by
assault (aggressions) – people
from 15 to 19 years old

25,407 0.6505063 1.019898 DATASUS

Violent deaths
15–19

logarithm of sum of deaths by gun
and assault –people from 15 to
19 years old

44,463 0.599 1.00014 DATASUS

Gun death rate
15–19 male

Rate of number of male deaths by
guns and resident youth population
(15 to 19years old) �10,000

25,024 2.178973 4.835747 DATASUS

Assault death rate
15–19 male

Rate of number of male deaths by
assault and resident youth
population (15 to 19 years old)
�10,000

28,407 2.56662 5.34952 DATASUS

Violent death rate
15–19 male

Rate of number of violent male
deaths and resident youth
population (15 to 19 years old)
�10,000

23,895 5.054264 9.90553 DATASUS

Gun deaths 15–19
male

Logarithm of number of male
deaths by guns – people from 15
to 19 years old

25,024 0.4031734 0.7797929 DATASUS

Assault deaths 15–
19 male

Logarithm of number of male
deaths by assault (aggressions) –
people from 15 to 19 years old

28,407 0.4264219 0.7824821 DATASUS

Violent deaths 15–
19 male

logarithm of sum of male deaths by
gun and assault – people from 15
to 19 years old

23,895 0.6493514 1.02204 DATASUS

Hospitalisations
15–19

Number of hospitalisations due to
aggressions among 15 to
19 years old

31,462 2.916498 7.269107 DATASUS

Suicide deaths
15–19

Logarithm of number of deaths by
suicide deaths 15 to 19 years old

21,784 0.1291117 0.3242839 DATASUS

High-school
enrolments

Number of enrolments at high
school

44,296 1511.267 8892.608 INEP

Treated It is 1 if the municipality 15–19
enrolments and federal transfers
over 2010–2013 are both greater
than those in 2009; 0 otherwise.

49,284 0.5241052 0.4994237 INEP

Treated intensity Size of the annual increase in high
school enrolment after 2009
relative to that in 2009 in the
treated municipalities receiving
federal transfers.

46,855 1.953936 1.341144 INEP

(continued)
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Table A1. (Continued)

Variable Description Obs Mean Std. dev. Source

Treated net It takes a value one if there is an
increase in the high school
enrolment net of high school
dropout as well as an increase in
federal educational transfers
during 2010–2013 relative to 2009;
0 otherwise

49,167 0.5531759 0.4971693 INEP

GDP per capita logarithm of municipal gross
domestic product per capita –
prices of 2000

44,384 1.601258 0.7319205 IBGE

Mayor education binary variable: 1¼mayor
graduated at a college; 0¼ the
opposite

50,328 0.5167899 0.499723 TCU

Mayor aligned
with President

Mayor and President are from the
same party

50,328 0.3595017 0.4798591 TCU

Mayor aligned
with Governor

Mayor and state governor are from
the same party

50,328 0.4585718 0.4982857 TCU

Governor aligned
with the
President

State governor and President are
from the same party

50,328 0.1552615 0.3621574 TCU

Gini index Gini index by municipalities,
according to the residents’
distribution of income

44,512 0.5052046 0.0730255 IBGE

Population Municipal resident population 44,708 33947.76 200647.2 TCU
Population 15–

19 years old
15–19 years old resident population 50,076 3067.374 15812.7 TCU

Illiteracy rate Illiteracy rate – people older than
15 years old.

42,818 0.3264535 0.0892025 IBGE

Class size Number of enrolments at high
school

44,372 29.29758 6.174631 INEP

Night school
enrolment rate

Number of students in night schools
over total of high school students

37,994 0.3978946 0.2335122 INEP

Fail rate Number of all high school students
who failed the grade

44,352 9.783958 5.983803 INEP

Age-grade
distortion

Number of students older than the
ideal age for the current grade
over total of high school students

38,834 37.02474 18.03483 INEP

Dropout rate after
middle school

Dropout rate at elementary and
middle school

44,352 11.62899 5.364612 INEP

Municipal police Municipality with municipal police 50,076 0.1597372 0.3663658 IBGE
Poor municipality Municipality with less than half

minimum wage as income per
capita

50,076 0.2843278 0.4510982 IBGE

Mayor gender Mayor gender 50,328 0.3595017 0.4798591 TCU
Education board Municipality has an education

board
50,076 0.3461339 0.4757412 IBGE

Safety board Municipality has a safety board 50,071 0.0973418 0.2964256 IBGE
Employment/

income index
Composite index of employment

and income
49,832 0.4814732 0.1364881 FIRJAN

Public transport Existence of public transport
to/from other municipalities in
2008

50,076 0.8172178 0.3864917 IBGE

Internet services Public services on Internet of
municipal government in 2009

50,076 0.7715672 0.4198271 IBGE

Public clinics Number of public clinics in 2009 50,076 11.37078 23.66731 IBGE
Public libraries Number of public libraries 50,049 1.267398 2.740802 IBGE

(continued)

18 M. Nishijima and S. Pal



Table A1. (Continued)

Variable Description Obs Mean Std. dev. Source

Share public
expenditure

Share of municipality public
expenditure as a fraction of GDP

31,215 0.148764 0.084807 IPEA

Bolsa Fam�ılia Number of Bolsa Fam�ılia recipients 38,948 2181.603 6557.838 IPEA
Bolsa Fam�ılia

values
Amount of Bolsa Familia payments 44,511 237910.2 741162.4 IPEA

Urban Percentage of municipal population
living in urban areas

50,076 48.28939 34.27246 IBGE

Audited Municipality has not been audited 38,976 0.0256055 0.1579573 CGU
Health expenditure

rate
Municipal expenditure in

health/total municipal expenditure
31,169 0.2988212 0.0745723 IPEA

Education
expenditure rate

Municipal expenditure in
education/total municipal
expenditure

31,193 0.4119367 0.1192844 IPEA

Notes: DATASUS: Health Informatics Department of the Brazilian Ministry of Health; INEP: National
Institute for Educational Studies and Research ‘An�ısio Teixeira’; IBGE: Brazilian Institute of
Geography and Statistics; TCU: Tribunal de Contas da Uni~ao – Federal court accounts; FIRJAN:
Federation of Industries of Rio de Janeiro; IPEA: Institute of Applied Economic Research; CGU:
Corregedoria Geral da Uni~ao’s (CGU) anti-corruption program.
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